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sis (OA) in hamster articular cartilage during growth and de-
velopment and how voluntary running exercise affects cartilage
properties.
Methods: Syrian Golden Hamsters were divided into ﬁve groups:
1-, 3- and 6-month-old control groups and 3- and 6-month-old
runner groups. The runners had access to running wheels.
The collagen network of medial tibial condyle articular carti-
lage was studied with quantitative polarized light microscopy.
The glycosaminoglycan content was assessed from safranin-O
stained sections using digital densitometry. Prevalence of OA
was recorded from medial tibial condyle.
Results: Runner animals were heavier than the controls (21% at
3 months and 13% at 6 months, p<0.001). The running distance
was initially ca. 17km/day. The distance gradually decreased
to 10km/day at the age of 3 and 6 months. By 3 months of
age, cartilage thickness decreased 25% compared to that of 1-
month-old animals. Running did not change cartilage thickness.
The collagen ﬁbril orientation in cartilage demonstrated mostly
similar proﬁles in controls and runners. The ﬁbril orientation an-
gle increased from the surface towards deep zones of cartilage
(0 degree = ﬁbrils parallel, 90 degrees = at right angles, with
articular surface). The average ﬁbril orientation angles in carti-
lage zones were 15 degrees, 36 degrees, 51 degrees and 48
degrees in the superﬁcial, intermediate, upper deep and lower
deep zones, respectively. At 6 months, the collagen ﬁbrils of the
superﬁcial zone ran more parallel with the cartilage surface than
at 1 or 3 months (p<0.05). Running caused the ﬁbrils run more
perpendicularly to the surface in the intermediate zone (p<0.05).
The glycosaminoglycans increased from surface to deep zones
during maturation. The glycosaminoglycan content was lower in
the runner groups and especially in the superﬁcial zone than
in the controls (p<0.001-0.05). The incidence of OA increased
with age. More normal-looking cartilage was found in the runner
groups compared to controls (intact cartilage surface or with only
minor ﬁbrillation in 95% of runners vs. 75% in the 3-month-old
control group; 58% in runners and 47% in the control group at 6
months).
Conclusions: Collagen ﬁbril orientation shows signiﬁcant but
not major changes during maturation of hamsters. Maturation
makes superﬁcial collagen ﬁbrils run more parallel with the car-
tilage surface. After running the ﬁbrils of the intermediate zone
are more perpendicularly oriented. Running causes reduction of
glycosaminoglycans in cartilage surface. Voluntary joint loading
of the young hamsters appears to decrease the incidence of OA.
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Purpose: Kashin-Beck Disease (KBD) is an endemic, chronic,
degenerative osteoarthropathy manifest in China. At present
the etiology and pathogenesis of KBD is unclear. One of the
hypotheses is that KBD is caused by fungal mycotoxins on food
and a low Selenium environment. The purpose of the study was
to investigate the effects of moniliformin toxin (MON) on the
growth and metabolism of human articular chondrocytes using
in vitro cartilage grafts and investigate the potential beneﬁcial
effects of added Selenium (Se) which is thought to abrogate
KBD joint pathology.
Methods: Human articular chondrocytes were cultured on bone
matrix gelatin (BMG) scaffolds to form cartilage tissue grafts
in vitro. These artiﬁcial cartilage grafts were divided into eight
experimental groups: (1) Controls (without MON or Se); (2)
MON 0.1µg/ml; (3) MON 1.0µg/ml; (4) MON 4.0µg/ml; (5) Se
0.1µg/ml “Control” group; (6) MON 0.1µg/ml + Se 0.1µg/ml;
(7) MON 1·0µg/ml + Se 0·1µg/ml; (8) MON 4.0µg/ml + Se
0.1µg/ml. Chondrocyte viability was measured by MTT assay
and H&E staining. The expression of collagen was detected
by Picricsirius Red staining and immunohistochemistry using
a monoclonal antibody for type II collagen. The presence of
proteoglycans was detected by toluidine blue (TB) staining and
aggrecan metabolites using immunoﬂuorescence analyses with
monoclonal antibodies anti-IGD(6B4), BC4, 3B3 (-) and 2B6.
Expression of MMP-1 and MMP-13 was detected by conventional
immunohistochemistry. In addition, CD44 & collagen II mRNA
expression was determined using RT-PCR and IL-1 & TNF-α
levels were measured by ELISA.
Results: With the increasing concentration and culture time of
MON toxin, chondrocyte viability was inhibited in a concentration-
and time-dependent manner. The cell density and layers of the
cartilage grafts decreased and chondrocyte degeneration and
necrosis was observed. After Se addition, partially alleviated
this trend. Compared with the Control group, the levels of IL-
1β and TNF-α were increased in the MON media supernatants
and were partially alleviated with added Se. Increases in MMP-
1, -13 and CD44 were also observed in the MON cultures
and added Se was partially alleviated these levels. Histological
and immunohistological analyses of the MON groups showed
weak staining for ECM molecules when compared to Controls.
However, the addition of Se partially alleviated this the loss of
ECM staining in the cartilage graft tissue.
Conclusions: The addition of MON to human articular cartilage
grafts in vitro has profound affects on cartilage metabolism that
mimics that seen in KBD patient pathology. Inﬂammatory factors
such as IL-1β and TNF-α increased in all MON supernatants and
the up-regulation of MMP-1, MMP-13 & CD44 expression was
also observed. The addition of Se partially alleviated this trend,
but did not completely abrogate these conditions and added
Se appeared to reduce the amount of ECM loss in the human
cartilage graft tissue.
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Purpose: The role of subchondral bone in the initiation and
progression of cartilage degeneration remains unclear. Our pri-
mary hypothesis was that excision of subchondral bone from
articular cartilage would increase in situ chondrocyte death. The
secondary hypothesis was that chondrocyte death could be ab-
rogated by co-culturing cartilage with the excised subchondral
bone.
Methods:Articular cartilage explants (rectangular blocks, n=132)
were harvested from the metacarpophalangeal joints of three-
year old cows (N=12) with a scalpel and divided into three groups:
(1) subchondral bone excised from articular cartilage(Group A),
(2) subchondral bone left attached to articular cartilage(Group B),
(3) subchondral bone excised from, but co-cultured with articular
cartilage(Group C). All explants were incubated in serum-free
Dulbecco’s Modiﬁed Eagle’s Medium (37°C, 5% CO2). Experi-
ments were performed with or without media changes over 7
days to optimize the effect of potential soluble mediators. Low
power (x10) confocal laser scanning microscopy (CLSM) and
ﬂuorescent probes (Chloromethylﬂuorescein diacetate - stains
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the cytoplasm of live cells green, Propidium iodide - stains the
nuclei of dead cells red) were used to determine in situ chon-
drocyte viability at 2.5 hours (controls) and 7 days. Percentage
cell death was quantiﬁed within three dimensional regions of in-
terest (ROI) reconstructed from serial ’z-sections’ (optical CLSM
sections with reference to the z-axis) of the long edge of the
rectangular blocks of articular cartilage. For z-sections acquired
parallel to the z-axis (imaging all zones within the full thickness
of cartilage), percentage cell death (PCDFT) was quantiﬁed at
100µm intervals from the articular surface downwards within a
ROI measuring 971 x 100 x 60µm3 (x-y-z axes, respectively).
For z- sections acquired perpendicular to the z-axis (imaging
only the superﬁcial zone below the articular surface), percentage
cell death (PCDSZ) was quantiﬁed within a ROI measuring 971 x
500 x 60µm3 (x-y-z axes, respectively).
Results: The mean thickness of the articular cartilage “on” and
“off” bone was 573.4 ± 25.3µm and 533.5 ± 23µm, respectively
(p=0.3). PCDFT suggested cell death was localised to the super-
ﬁcial zone (∼ ﬁrst 100µm from the articular surface) for Groups
A, B and C at 2.5 hours and 7 days (analysis of variance, p<0.05
for all comparisons). PCDSZ was similar for Groups A and B at
2.5 hours (controls, p>0.05, Tables 1 and 2).
Table 1. Increase in superﬁcial zone chondrocyte death with excision of sub-
chondral bone
Time Group PCDSZ ± standard error
2.5 hours Group A (off bone) 7.1±2.6
Group B (on bone) 4.7±0.6
7 days Group A (off bone) 25.8±3.6
Group B (on bone) 6.4±1.3
With alternate day media changes (Table 1), PCDSZ was sig-
niﬁcantly greater at 7 days for Group A compared to Group
B (p=0.003). There was a signiﬁcant increase in PCDSZ from
2.5 hours to 7 days for Group A (p=0.001) but not for Group
B (p=0.2). With no media changes (Table 2), PCDSZ was sig-
niﬁcantly lower at 7 days for Group C compared to Group A
(p=0.001), but similar to Group B (p=0.2). There was no signif-
icant increase in PCDSZ for Group C from 2.5 hours to 7 days
(p=0.1).
Conclusions: In bovine tissue, excision of subchondral bone
from articular cartilage results in chondrocyte death at 7 days
that occurs almost exclusively in the superﬁcial zone. However,
the presence of subchondral bone in the culture medium protects
against chondrocyte death. These data suggest that subchondral
bone may interact with articular cartilage via soluble mediator(s)
that can inﬂuence chondrocyte survival.
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Purpose: Previously, we demonstrated that alterations of mi-
tochondrial respiratory complexes III and V may contribute to
the progression of chondrocyte inﬂammation, up-regulating the
COX-2 enzyme but not the COX-1. However, the contribution
of mitochondrial dysfunction in the degradation of extracellular
matrix and the implication of stress inducing signals is not well
deﬁned. In this study, we have investigated the relationship be-
tween the dysfunction of mitochondrial respiratory chain (MRC)
and the inﬂammatory response in human normal chondrocytes,
the possible degradation of extracellular matrix, as well as the
implication of calcium efﬂux signals, ROS and NF-κB in this
process.
Methods: Human normal chondrocytes were isolated from car-
tilage obtained from autopsies without history of joint disease.
Antimycin A (AA) and oligomycin were employed to inhibit the
mitochondrial complexes III and V, respectively. N-acetyl cysteine
(NAC), Ruthenium Red (RR) and BAY 117085 were employed
as ROS, mitochondrial calcium exchange or NF-κB inhibitors,
respectively. PGE2 production was evaluated by ELISA. Flow cy-
tometry was used to study the mitochondrial calcium exchange
using Rhod 2-AM. Expressions of mRNA of MMPs were studied
by real time PCR.
Results: Firstly, we assesed the production of the inﬂamma-
tory mediator PGE2 in normal chondrocytes in the presence of
AA (40 µg/ml) and oligomycin (10µg/ml). AA and oligomycin
increased PGE2 after 24 hours of treatment (505.32±131.71
and 287.66±103.68 respectively vs basal 28.69±9.19 pg/50.000
cells, p<0.01). Secondly, pretreatment for 2 h with NAC 2mM or
RR 25µM decreased the effect of AA up to 59.83±5.05% and
49.24±6.67%, respectively vs basal 100%, p<0.01. Values for
oligomycin decreased up to 30.26±5.93% and 30.25±25.24%
vs basal 100%, p<0.01. Thirdly, we examined whether NF-?B is
required for this PGE2 production. BAY 117085 (5 µM) reduced
up to 23.50±5.26% the effect of AA and up to 35±8.48% the
effect of oligomycin in the production of PGE2 vs basal 100%,
p<0.01. Finally, when calcium efﬂux was evaluated, we found
that the dysfunction of complexes III and V, produced a release
of calcium from mitochondria in a time-dependent manner. After
2 h of treatment with AA or oligomycin, levels of positive cells
for mitochondrial calcium were 15.65±1.21% and 53.33±3.4%
vs 61.3±1.69%, respectively, p<0.01. Responses to blockers of
the mitochondrial calcium exchange indicated that ROS produc-
tion was mitochondrial calcium depedent. Also, treatment with
vitamin E, protected against AA and Oligomycin induced PGE2.
Moreover, as MMPs are enzymes related to extracellular matrix
degradation, we studied the mRNA expression of MMP-1, -3 and
-13. Oligomycin produced an increase of MMP-1 and -3 ratio
(633.87 and 557.32 vs basal 1). In addition to this, we observed
an up-regulation of mRNA of MMP-13 when the complex III didn’t
work properly (39.07 vs basal 1).
Conclusions: These results showed that a dysfunction of mito-
chondrial respiratory complexes III and V, induced an inﬂamma-
tory and a degradation response in human normal chondrocytes.
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Purpose: Hypertrophic differentiation of chondrocytes is an im-
portant feature in OA cartilage which is involved in extracellular
matrix mineralization. This study aimed to develop a new cul-
ture model for studying chondrocyte hypertrophic differentiation
in vitro
Methods: Articular OA chondrocytes were cultured for 28 days in
monolayer or in alginate beads in different culture medium (1%
Insulin Transferrin,Selenium and BSA, 2% Ultroser G or 10%
Fetal Bovine Serum). DNA was quantiﬁed by ﬂuorimetry. The ex-
pression of gene characteristics of chondrocyte phenotype (AGG,
COL2A1, SOX9), pre-hypertrophic differentiation (ihh, PTH-R,
PTHrP), hypertrophic differentiation (COL10A1, cbfa1), matrix
mineralization (Ank, ENPP1, CILP, TG2, FXIIIA) or vasculariza-
tion (VEGF) was evaluated by RT-PCR. Alkaline phosphatase
